Abnormal hepatic methionine and glutathione metabolism in patients with alcoholic hepatitis.
Abnormal methionine metabolism occurs in animals fed ethanol and in end-stage cirrhotic patients. Expected consequences of these abnormalities include reduced hepatic S-adenosylmethionine and glutathione (GSH) levels, impaired transmethylation, and reduced homocysteine catabolism, resulting in the often-observed hyperhomocystinemia in cirrhotic patients. These parameters have not been examined simultaneously in patients with less advanced alcoholic liver disease. Six patients hospitalized for alcoholic hepatitis were studied. Plasma was analyzed for homocysteine, methionine, and GSH levels. Liver biopsies diagnosed acute alcoholic hepatitis and underlying fibrosis. Liver specimens were processed for messenger RNA (mRNA) levels and various metabolites and were compared with those of six normal controls. Three patients had cirrhosis, and three had only portal fibrosis. Plasma levels of homocysteine and methionine were increased in two of the three patients with cirrhosis but not in the patients with fibrosis. All patients had markedly lower plasma GSH levels (mean +/- SD: 0.27 +/- 0.19 microM, which is at least 10-fold lower than the normal range). Hepatic S-adenosylmethionine levels were reduced by 50%, whereas methionine, GSH, and cysteine levels were reduced by 70-80%. The mRNA levels of most enzymes involved in methionine metabolism and GSH synthesis were decreased, whereas albumin expression was unchanged. Despite the well known induction of cytochrome P450 2E1 in chronic alcoholics, its mRNA levels were nearly 70% lower in these patients. In alcoholic hepatitis, abnormal hepatic gene expression in methionine and GSH metabolism occurs and often contributes to decreased hepatic methionine, S-adenosylmethionine, cysteine, and GSH levels. It may be important to replenish these thiols in patients hospitalized with alcoholic hepatitis.